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Neuenne 60nbHbIX C KoapKTaumeit aopTbl (KOAO) Ha CEroAHALIHMIA AeHb OCTaéTCA O4HUM M3 A0 KOHLA He PEeLIEHHbIX aCneKToB KapauoXMpypruu.
MaupeHTbI € 3TOM NaToNorMen AeNATCA Ha ABe rpynnbl. C 04HOM CTOPOHbI — 3TO HOBOPOXAEHHbIE AETH C l0BEHM/IbHOM KOAO, Y KOTOPbIX UMEET MECTo
eé coyeTaHne C UHbIMM BPOXKAEHHbIMK Nopokamu cepaua (BMC),  KpoBoCHabXeHMe 0praHoB HUMeE 30Hbl KOAO LIEJIMKOM 3aBUCUT OT GYHKLMOHM-
POBaHMA OTKPLITOTO apTePUasbHOTO NPOTOKa. C APYroi CTOPOHbI — 3TO B3POC/Ible NALMEHTbI C M301MPOBaHHbIM TUMOM KoAo. B cBoéM 60/1bLIMHCTBE
— 3T0 NOAPOCTKM U t0HbIE BONbHbBIE MY¥KCKOTO N0AA, Y KOTOPbIX CIY4aHO BbIABAAETCA apTepuanbHan runepTeHsus. SleueHue stux 601bHbIX 40 Havana
90-x rogo8 MPOLNOrO CTONETUA BbI0 TONBKO XMPYPrMYECcKUM. B HacToswee BpemA 60bLIEI YacTM NaLMEHTOB BbINOJIHAIOTCA PEHTIEHOIHA0BACKY-
NApHble BMELaTeNbCTBa. B JaHHOM COOBLLEHUM NPUBOANTCA ONUCAHKUE OLHOTO U3 NATH BbINOJIHEHHbIX B HALIEM LiEHTPe C/y4an cTeHTMpoBaHua KoAo
B3POC/IOMY MaLMEeHTY.
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Treatment of coarctation of the aorta (CoA) patients remains an unresolved aspect of cardiac surgery. There are two groups of patients with this
congenital heart defect (CHD). One group includes newborns who have juvenile CoA and other CHDs. Organs below the CoA area rely on a functioning
patent ductus arteriosus for blood supply. Another group of adult patients with an isolated form of CoA primarily consists of teenagers and young
males accidentally diagnosed with arterial hypertension. Treatment of patients until the early 1990° was only surgical; now, most undergo endovascular
interventions. This case report describes a successful CoA stenting procedure performed on an adult patient at our center.
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BEAEHUE INTRODUCTION

Koapkraupa aopTbl (KoAo) npeactaBnseT coboli BPOXKAEHHbIW
nopok cepaLa (BMNC), xapakTepusytoLmMecs CErMEHTAPHbIM CyKEHUEM
aopTbl B 06/1aCTV €€ nepelueitka, 1 BCTpeyaeTcs B 3-4 C/lyyaes cpeau
10000 HoBopoKAEHHDIX [1]. Cpeaym Bcex popm BIC Ha ero gonto npu-
xoamnTea go 6,31% cnyyaes, v Yalle NaToNOMA COYETAETCA C OTKPbITBIM
apTepyanbHbIM NPOTOKoM [1, 2]. Ha cerogHsLWHMIA AeHb neyebHan Tak-
TWKa B oTHOLeHUM KoAo noapa3ymeBaeT BbINONHEHWE KaK TPAAWLMOH-
HbIX OMEPATUBHbIX BMELLATENbCTB, TaK M SHA0BACKYNAPHbIX. BanioHHas
aHMMONNAcTMKa MNpPU3HaHa [AOCTaTOMHO 3GGEKTUBHOW M MasIOUHBA-

Coarctation of the aorta (CoA) is a congenital heart defect
(CHD) characterized by a narrowing of the aorta in the area of
its isthmus. It occurs in 3-4 cases per 10,000 newborns [1]. Up to
6.31% of CHD cases involve this pathology, often in combination
with patent ductus arteriosus [1, 2]. Currently, the treatment op-
tions for CoA include traditional and endovascular surgical pro-
cedures. Balloon angioplasty is a minimally invasive endovascular
procedure considered relatively effective [3]. However, it is often

31BHOW 3HAOBACKYNAPHOM npoueaypoit [3]. OgHaKo elt CBOMCTBEHHDI
HepesKo BCTPeYaroLLMecs cepbésHble OCNOKHEHNS, BNIOTb A0 SeTaNlb-
HbIX UCxodo0B [4], a TakKe pa3BUTME PEKOAPKTALMK, YacToTa KOTOpoW
BapbupyeT oT 16% no 82% [3, 5]. Kpome Toro, Hepeako Habntogaetcs
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associated with severe, even fatal complications [4] and the de-
velopment of recoarctation, which can occur in 16% to 82% of
cases [3, 5]. It is often observed that an aneurysm may form in
the area where angioplasty was performed [6]. Therefore, scien-
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nocnegyoliee GopmmMpoBaHUe aHEBPU3MbI B 30He MPOBEAEHHOW aH-
rMonnacTkm [6]. Bcé ato nobyamno ydéHbix K noucky bonee apdek-
TUBHbIX M H@30MacHbIX TPaHCKATeTEPHbIX MeToAOB B neveHnn KoAo, K
KOTOPbIM OTHOCUTCA CTEHTUPOBaHUE [6, 7]. B HacTosLLee Bpems, HECMO-
TPA Ha HaKoM/IeHWe JOCTaTOYHOrO OMbITa NPOBEAEHUA CTEHTUPOBAHUSA
nepeLueika aopTbl U HAIMYME MHOKECTBA Ny6/INKALLMIA B STOM Hanpas-
NIeHUM, aHanu3 OTHANEHHBIX €ro pesy/nbTaToB TpebyeT nposeneHws
[JaNbHENLWMX NPOCNEKTUBHbIX UCCNeL0BaHMIA [8).

KnuHunyeckuit cayyai

MaumenT A., 33 roga, noctynun 02.08.2021 roga ¢ guarHosom:
BIC; KoapKTauusa aopTbl; HEAOCTATOYHOCTb Aa0PTaNbHOrO KaanaHa |l
CTENeHW; aHeBPU3Ma BOCXOAALLEW aopTbl; apTepuabHas rMnepTeH-
3ua |ll cteneHn, KPU30BOE TeUeHWe; HelOCTaTOHHOCTb KPOBOOGpaLLe-
HuA [l K no NYHA.

MpyY NOCTyNAEHUM NALMEHT NPEABABAAN XKanobbl HA FONOBHbIE
6011, nosbiwenune Al go 210/110 mm Hg. B aHamHe3e — nepeHecéH-
HOEe OCTPOE HapyLIeHWe MO3TOBOTO KPOBOOOPALLEHWsA, NOC/ie Yero
rofoBHble 601K y4acTUAUCH.

Mpu nocTynneHun obluee cocTosiHWe BOMBHOTO CpeaHeN TakKe-
ctn. ALl Ha npaBoi 1 nesoit pykax 180/100 u 190/110 mm Hg coot-
BETCTBEHHO. AyCKy/IbTaTMBHO Haj, OCHOBaHWEM W BEPXYLLKOW cepaua
BbIC/YLUMBAETCA rPYObIA CUCTONMYECKUIA LLYM.

Ha peHTreHorpammax B nepeHeii U 60KOBOM NPOEKLMAX cep-
LLe YBE/IMYEHO 3a CYET TEHM JIEBOTO Key0u4Ka; BbIPaXKEHHbINM NEroy-
HOW PUCYHOK. [lnarHo3 noaTBepKAEH axokapauorpaduyeckm (IxoKr),
Mpwv 3TOM CONYTCTBYHOLLIMX NOPOKOB He BblABAEHO. MccneoBaHMA Bbl-
NOMHANMCH Ha ycTaHoBKe Acuson S 2000 (Siemens, Germany).

30HAMPOBaHME NOMOCTEN CcepALa, 3anucb reMoAMHAMUYECKHUX
napameTpos, 3a6op Npob KPOBU M3 pa3HbIX OTAENOB CepaLa, a Takke
aopTorpadums B GOKOBOW U NeBoii Kocow (puc. 1) npoekumsax nposeae-
Hbl Ha UMdpPOBOIA aHrMorpaduueckoi ycrtaHoske Artis Zee (Siemens,
Germany). C uenblo AETaNbHOMO MU3y4YeHWs PasmepoB aopTbl A0, B
30HE M MOC/Ee CyXeHUs 60NbHOMY BbIMOSHEHA My/IBTUCIMPA/bHAA
KomnbtoTepHas Tomorpadusa (MCKT) B aHrMorpaduyeckom pexume
Ha annapate Aquilion ONE™ (Toshiba Medical Systems Corporation,
Japan) (puc. 2, 3).

MNocne npoBeAeHWA BCeX HEOOXOAMMbIX AUArHOCTUMECKMX MPO-
Lleayp ¥ NONYYEHWA AaHHbIX, MOATBEPKAAIOMX ANATHO3, NALMEHTY
6bII0 PEKOMEH/0BAHO BbINOJIHEHWE CTeHTUPOBaHUA KoAo. B Kauve-
CTBE COCYAMCTOrO AOCTyna MCrMonb3oBaHa npaBas beapeHHas apTe-
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Puc. 1 Aopmoepagpus 8 nesoli Kocoli npoekyuu 00
npouedypel cmeHmMuposaHus

Fig. 1 Prestenting conventional aortography in the
left oblique projection

Puc. 2 KomnetomepHas momoepagus ¢ KOHMpPa-
cmuposaHuem aopmsi 8 pexcume MPR do npoue-
dypbl CMEHMUPOBAHUSA

Fig. 2 Prestenting multiplanar reconstruction

tists have been searching for better and safer transcatheter meth-
ods to treat CoA, which includes stenting [6, 7]. Although there
has been enough experience in stenting the aortic isthmus and
many publications, further prospective studies are needed to an-
alyze its long-term results [8].

Case presentation

A 33-year-old male was admitted to our center in August
2021. He was diagnosed with CHD, CoA, aortic insufficiency grade
Il, aneurysm of the ascending aorta, and arterial hypertension
grade lll. He had a history of severe malignant hypertension. He
was classified as NYHA functional class III.

Upon current admission, the patient complained of head-
aches and had increased blood pressure to 210/110 mm Hg. The
patient also has a history of acute cerebrovascular accident, af-
ter which the frequency of headaches increased. The patient's
general condition was moderate. The blood pressure in the right
arm is 180/100 mm Hg, and in the left is 190/110 mm Hg. During
examination, a harsh systolic murmur is audible at the base and
apex of the heart.

Chest radiography in the posterior-anterior (PA) and later-
al projections showed cardiomegaly and increased pulmonary
vascularity. The diagnosis was confirmed via echocardiography
(Echo) with no identified associated defects. Ultrasound exam-
inations were performed using the Siemens ACUSON S2000 US
system (Siemens, Germany)

The patient underwent cardiac catheterization, during
which hemodynamic parameters were recorded, and blood sam-
ples were collected from various parts of the heart. Additionally,
aortography was performed in lateral and left oblique projections
using an angiography system (Artis Zee, Siemens, Germany), as
shown in Fig. 1. The patient underwent a multi-slice computed
tomography (MSCT) in angiographic mode using the Aquilion
ONE™ (Toshiba Medical Systems Corporation, Japan) to study the
size of the aorta before, in the zone and after the narrowing. The
results are shown in Fig. 2 and 3.

Upon completing all necessary diagnostic procedures and
confirming the diagnosis, the patient was recommended to un-
dergo CoA stenting. The Seldinger method was used to catheter-
ize the right femoral artery under local anesthesia for vascular

Puc. 3 MCKT s pexume VRT do
npouedypel CMeHMuUpPOBaHUA
Fig. 3 Prestenting MSCT VRT

(MPR) contrast CT image
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pus, KOTOpas Nnog MecTHOW aHecTe3uel KateTepusmnpoBaHa no Cenb-
[AunHrepy. BHyTpuapTtepuanbHo seegeHo 100 EA/Kr renapuHa. Mmeno
MECTO BbIpaXKeHHOe cyxeHue B 0bnactu KoAo v TexHuueckue Tpya-
HOCTW NpOBefieHNsA KaTeTepa Yepes 06/1acTb CyKeHus. B 3Tol cBA3M,
6b1/1M UCNO/Bb30BAHbI AMArHOCTUYECKUIA MPOBOAHMUK U MHOTOLLENEBOM
[AMarHocTnyeckuii katetep. MNpu MHBa3sMBHOM M3MEPEHUU AaBNeHUA
rpagueHT coctasun 62 mm Hg. lnametpbl aopTbl 40 KoapKTauuu 20
MM, Nocne KoapKtauumn — 1o 25 mm. BeinonHeHa nonnnpoeKkumoHHas
CeNeKTUBHasA KOPOHapoaHruorpadus: KOpoHapHble apTepun — bes re-
MOAMHAMMNYECKN 3HAUMMbIX CYXKEHWU.

MpoBogHWK Lunderquist npoBeAEH B BOCXOAALLYHO aopTy, U NO
Hemy ycTaHoB/MeHa fJocTasnswoowwan cuctema 14 F. CP-cTeHT g/iMHowW
45 MM npeABapuUTENIbHO BPYYHYIO CMOHTUMPOBAH WM MAOTHO 3aduK-
cMpoBaH Ha BIB 6annoHe 20 mm. [anee cuctema «CTeHT Ha Banno-
HE» NO3ULMOHMPOBaHa B 06/1acTH CyKeHUa (puc. 4). BHYTPEHHWI 1
HapyXHbl1 BanNoHbl NOCNeOBaTENbHO Pa3ayThbl NOA, A3BAEHUEM
10 atm. (puc. 5). Mpu KOHTPOLHOM aopTorpadumn NOAYYEH XOPOLLMIA
aHrnorpaduyecknin pesynbtaT, NMPU3HAKOB AWUCCEKLMM [0 W nocne
CTEHTMPOBAHHOTO CErMEHTa HE OTMEeYanoch (puc. 6). MIHBasMBHoe 13-
MepeHue faBNeHUA NOKa3ano CHUXKEeHWe rpagueHTa JaBneHua fo 8
MM Hg. ALl Ha 06enx BEpXHUX KOHEYHOCTAX Noc/e NpoLesypbl CHU3K-
nocb Ao 130/80 mm Hg. Mossuaack YETKan Nynbcauya apTepuit cTon.
BmeluaTenbcTBo npoLwno 6e3 ocnokHeHu. bbina HanoxeHa aasawasn
MoBA3Ka Ha 06/1aCTb NYHKLMKM BeAPEHHON apTepUm, Y NALMEHT CYTKM
cobntoAan nocTenbHbIM pexmum. Ha cneayrolmii AeHb obnacTb apTe-
pWanbHOM NyHKUMK 6e3 ocobeHHocTe. ObLee cocTosHMe 60bHOMO
YLOBNETBOPUTENBHOE, CTabuNbHOE.

Ha koHTponbHbIX IX0KI u MCKT (puc. 7A, B) npusHakos murpa-
LMK CTEHTA HeT, OTMEYaeTCA ero afeKBaTHoe NpuieraHne K CTeHKam
aopTbl BO BCEX NIOCKOCTAX, MPU3HAKOB AMCCEKLIMM He BbiABNEHO. [le-
pea, BbINUCKOM AOMOI Ha KOHTponbHOM 3xoKT dpakuma Bbibpoca co-
cTaBuna 64%, BHYTPEHHWUI AMAMETP KAanaHHOTO Ko/blia aopTbl — 22
MM, AMameTpbl BocxogALlel aopTel — 30 Mm, ayru aopTbl — 16 Mm,
HUCXOAALLE aopTbl HA YPOBHE nepellerika — 12 MM ¢ rpagveHTom
Aasnenna 16 mm Hg; peryprutauma Ha aopTanbHOM KnanaHe — Mu-
HUManbHasA (+). MauyeHT 6bin BbINUCAH Ha 5 CYTKM Nocae ycnewHoro
CTeHTMpoBaHuA KoAo.

OBCYXXAEHME

B nocnegHve fABa AecaATMNeTMA OTMeYaeTca MOBCemecTHoe
BHeApeHWe 3HA0BACKYNAPHbIX MEeTOAMK B fledeHnn KoAo, KoTopble

Puc. 4 [llepsbili sman umnaaHmayuu
CMmeHma:  packpbimue — 8HyMpeHHe20
6asnsoHa BIB kKamemepa

Fig. 4 First stage of stent implantation:
Inner balloon inflation of the BIB catheter
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Puc. 5 Bmopold sman umnaaHmayuu
cmeHma: packpsimue HapywHoz20 6as-
7n10Ha BIB kamemepa
Fig. 5 Second stage of stent implantation:
Outer balloon inflation of the BIB catheter

access. Intra-arterially, 100 units/kg of heparin was administered.
A pronounced narrowing in the area affected by CoA caused tech-
nical difficulties in passing the catheter. A diagnostic guidewire
and a multipurpose diagnostic catheter were utilized during the
procedure. The pressure gradient was measured to be 62 mm Hg
using invasive pressure measurement. The diameter of the aorta
before coarctation was 20 mm, and it was increased up to 25 mm
after coarctation. Multi-projection selective coronary angiogra-
phy was performed to assess the coronary arteries. The test re-
sults came back normal, showing no hemodynamically significant
narrowings.

14 F delivery catheter preloaded with a stiff Lunderquist
guidewire was advanced into the ascending aorta. A 45 mm
long CP stent was pre-mounted on a 20 mm BIB (balloon in bal-
loon) catheter. The stent-on-balloon was then placed in the nar-
rowed area, as shown in Fig. 4. The inner and outer balloons
were inflated sequentially to 10 atm pressure (Fig. 5). During
immediate control aortography, excellent angiographic results
were obtained; no dissection was seen before or after the
stented segment (Fig. 6). The pressure gradient after stenting
was effectively reduced to 8 mm Hg. Following the procedure,
the blood pressure in both arms decreased to 130/80 mm Hg.
A distinct pulsation of the arteries of the feet was noticeable.
The intervention was carried out without any complications. A
pressure bandage was applied to the puncture site of the fem-
oral artery, and the patient was kept in bed for one day. The
following day, the area where the artery had been punctured
was unremarkable. The general condition of the patient is satis-
factory and stable.

There are no signs of stent migration, and adequate adher-
ence to the aortic walls is noted, without any dissection on con-
trol echocardiography and MSCT (Fig. 7A, B). Before patient dis-
charge, a control echocardiography was performed. The results
showed an ejection fraction of 64%, an internal diameter of the
aortic valve ring of 22 mm, ascending aorta diameters of 30 mm,
an aortic arch diameter of 16 mm, and a descending aorta diam-
eter at the isthmus level of 12 mm. The pressure gradient was
measured at 16 mm Hg, and aortic regurgitation was of minimal
degree. The patient was discharged on the fifth day after a suc-
cessful CoA stenting procedure.

Puc. 6 Aopmozpacgpus e nesoli kocoli npoek-
Yuu nocsie UMNAGHMAYUU cmeHma: nocneo-
Hull NOAAHOCMbIO PACNPABAEH U NPOXOOUM HA
8CEM NpOMAHEHUU

Fig. 6 Poststenting aortography in the left
oblique projection: The stent is straight after its
placement and passable along its entire length
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Puc. 7 A, B. MICKT 8 pexcume
VRT nocne umnaaHmayuu
cmeHma: npusHakos  Ouc-
cekyuu aopmel U mpombosa
CcmeHmMa He 8blA6/1eHO

MOKa3a/in CBOO BbICOKYIO 3PHEKTUBHOCTb MO CPABHEHUIO C OTKPbITHI-
MM onepauuamu [3, 6, 7]. OaHaKo, He BCerga UMetoTcs aHaToMO-Mop-
donormyeckne ycnoBus Ana NPUMEHEHWUS STUX TEXHONOTUM, TaK KaK
C TEYEHUEM BPEMEHM Y NOAPOCTKOB M B3POC/bIX MALMEHTOB MOXKET
Pa3BUTLCA MATONIOTMYECKAA M3BUTOCTb AOPTbl, @ TAKKE BO3HWUKHYTb
OpraHMYyeckne U3MeHeHWUsA eé CTEHOK C UCTOHYEHWEM M PA3BUTUEM
KMCTOMEAMOHEKPO3a, YTO YPEBATO Pa3pbIBOM a0pThbl C dpaTasibHbIMU
KpoBoTeuYeHusMM (2, 5, 7].

KaK mokasblBaeT OnbIT paga CNeumannucToB, HEPeaKU Cayyvan
AnarHocTvkn KoAo cpeay B3poCAablxX, TaK Kak U30IMPOBaHHbIV €€ Ba-
PUaHT BCTPEYAEMOCTM MO CPABHEHMIO B COMETaHMM € apyrumu BIC He
COMPOBOMKAAETCA OAbILLEYHO-LIMAHOTUYECKMMM NPUCTYNAMMU, B CBA3N
C YeM BO3MOMHa MO3[HAA ero AmMarHocTuka [3, 9]. B cBA3n ¢ 3TUMm, B
HacTosLee Bpems BbI6bop meToza nedeHuns KoAo y B3pocC/ibix NaumeH-
TOB OCTAETCA AMCKYTabeNbHbIM, TaK KaK Kak OTKPbITbIE, TaK U 3HA0Ba-
CKY/NIAPHbIE ONepaLyy MMEKOT CBOM NPEUMYLLECTBA U HEAOCTATKU, YTO
Heobxoa¥Mo NPUHUMATL BO BHUMaHWE NP Ie4eHnn 3TOM KaTeropum
nauueHTos [5, 8].

AHanu3 AaHHbIX UTEPaTYpPbl NMOKa3bIBaET, YTO B AETCKOM BO3-
pacTe MO CPaBHEHWUIO CO B3POC/IbIMM 3HAOBACKYNAPHOE NeyeHue
KoAo NpoBoaMTCA He YacTo, TaK Kak Ha GOHe pacTyLlero opraHMama
B NOC/IeyIOLLEeM MOTYT NOHaZ06WTbCA MOBTOPHbIE onepauum [2, 5-8).
Bonee Toro, Yactoe Hannume apyrux BIC TpebyeT napannensHow Kop-
peKLuK, B CBA3M C YeM B BONBLIMHCTBE C/Ty4aeB NaLMeHTaM NpoBoAAT-
€A OTKPbITbIE PEKOHCTPYKTUBHbIE BMELLATENLCTBA UM e DanioHHasA
QHIMONNACTMKA NepeLleika aopTbl 6e3 MMNAaHTaLMK CTeHTrpadToB
[2, 10]. OgHako, ecTb paboTbl, rge NepBOHAYasbHO MPOBOAMNOCH
nanavaTMeHoe cTeHTMpoBaHue KoAo, a B moc/iesytolem — OTKpbITas
KOPPEKLMA ApYrvX COMYTCTBYIOLMX NOPOKOB CEPALA, TaK KaK Takow
noaxog, cocobCcTBYET CHUMKEHMIO PUCKA PA3BUTUA OC/IOKHEHUI NpuU
nocnesytoLmx onepaumax [11].

OnbIT ApyrMX aBTOPOB MOKA3bIBAET, YTO HOBOPOMKAEHHLIM M
MaZieHLAM YaLLe cTeHTUpoBaHWe KOAo NpoBOAUTCA SKCTPEHHO U HO-
CWUT MaNNMATMBHbIN XapaKTep, TaK Kak Yy 3TOM KaTeropuu nauueHToB
MNMEIOLLEECA KPUTUYECKOE CYMKEHME MepeLleika aopTbl U 3aKpbiTHe
OTKPbLITOTO apTepPManbHOrO MPOTOKA COMPOBOMAAIOTCA KapLMOreH-
HbIM LIOKOM M MeTAaboNIMYECKNM aLLMA030M, YTO TPebyeT SKCTPEHHOM
onepauuu [6, 9]. BmecTe ¢ Tem, Npy TaKOM AEKOMMNEHCMPOBAHHOM
COCTOSIHUM MNIAZIEHLLEB BbIMNOIHEHNE OTKPbITbIX BMELLATE/IbCTB UMe-
€T BbICOKMIA PUCK daTaNibHbIX MCXOA0B, B CBA3M C YEM PEKOMEHAYETCA
NPOBEAEHME 3KCTPEHHOM AHTMOMNNACTMKM M CTEHTUMPOBAHUA nepe-
LWeiika aopTbl [9].

TpeTbA rpynna cneumanncToB PeKOMeHAYeT 3TanHoe SHA0Ba-
cKynapHoe neyeHune KoAo, rae nepBoHayasibHO B M1aLLem Bo3pacTe
NPOBOAMTCA aHTMOMNIACTUKA U CTEHTMPOBaHME NepeLLeitka aopTbl U B
nocaesytoLemM ¢ COMATUYECKUM POCTOM pebEHKa, Npu KOTOPOM na-
pannenbHo yBeNUYMBAETCA U AMAMETP aopTbl, NPOBOAUTCA Nocaeay-
FOLLMI 3Tan — peannaTaums U CTeHTMPOBaHKWe aopThl [6, 12].

Fig. 7 A, B. Poststenting MSCT
VRT: No signs of aortic dissection
and stent thrombosis were
detected

DiIScuUsSION

In the last 20 years, endovascular techniques have become
widely used for treating CoA, which have proven highly effective
compared to open surgery [3, 6, 7]. However, anatomical and
morphological changes may not allow for these technologies.
Over time, adolescents and adult patients may develop patholog-
ical tortuosity of the aorta, as well as organic changes in its walls
with thinning and the development of cystic medial degenera-
tion, which can result in rupture of the aorta with fatal bleeding
[2,5,7].

Diagnosing CoA among adults is not uncommon, as its iso-
lated variant lacks dyspnea-cyanotic attacks, potentially leading
to late diagnosis [3, 9]. In adult patients, selecting an optimal
treatment method for CoA is controversial. Both open and endo-
vascular operations have pros and cons that must be considered
[5, 8].

Analysis of the literature suggests that endovascular treat-
ment of CoA is not commonly performed in childhood compared
to adults due to the possibility of future repeated operations
during growth [2, 5-8]. In addition, since other CHD are often
present, they must be corrected simultaneously. Therefore, in
most cases, patients undergo open reconstructive interventions
or balloon angioplasty of the aortic isthmus without stent graft
implantation [2, 10]. However, some studies reported on initially
performed primary stent implantation for palliation of CoA with
subsequent open correction of other concomitant heart defects
since this approach helps reduce the risk of complications during
following operations [11].

According to other authors, urgent stenting CoA performed
as a palliative measure is more common in newborns and infants
with critical narrowing of the aortic isthmus and closure of the
patent ductus arteriosus, accompanied by cardiogenic shock and
metabolic acidosis, necessitating emergency surgery [6, 9]. Emer-
gency angioplasty and stenting of the aortic isthmus are recom-
mended in decompensated infants due to the high risk of fatal
outcomes with open interventions [9].

A third group of specialists states that CoA can be treated
with a staged endovascular approach. At a young age, the first
stage involves angioplasty and stenting of the aortic isthmus. As
the child grows and the diameter of the aorta increases, the sec-
ond stage requires redilatation and stenting of the aorta [6, 12].

Experts in the field, with vast practical experience in the
endovascular treatment of CoA in adult patients, have pointed
out some technical difficulties that arise during this category of
surgical interventions. The most significant challenges include
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Beaywme cneupanmctbl 061acTu, metowwpme boratblid NpakTUye-
CKMM OMbIT 3HA0BACKYNAPHOIO edeHnA KOAO y B3pOCAbIX NALLMEHTOB,
OTMEYaIoT HEKOTOPbIE TEXHUYECKME TPYLHOCTU NPY BbINONHEHUM 3TOW
KaTeropum onepaTMBHbLIX BMELLATeNbCTB, Cpean KOTOopbIX Hanbonee
BaKHbIMM ABAIOTCA NOBPEXKAEHNE UHTUMbI U MEAMM, KOTOpble He-
BO3MOMHO OMpesennUTb PEHTTEHONOTNYECKM, AUCCEKLMA U aHEBPU3-
Mbl a0PTbI, @ TaKXKe MUrpaums cTeHTrpadToB [5-7]. bonee Toro, Hecmo-
TPA HA MMHUMANbHYIO MHBA3UMBHOCTb SHAOBACKYNAPHbLIX TEXHONOMUNA,
No AaHHbIM pPAZa aBTOPOB, UX PE3YNbTaTbl COMOCTABUMbI C OTKPbITbI-
MU onepaumamiu [6, 13].

YacToTa pas/iMuHbIX OCNOMHEHWUM NpPU CTeHTUMpoBaHWM KoAo
Konebnetca ot 0,4% no 3,2%, 1 yalle Bcero oHM bblBatOT [OCTYN-ac-
COLMMPOBAHHBIMM, NN e CBA3aHbI CO CTEHKOM Camoi aopTbl, Uau
e C CaMUM MMNNaHTUpyembIM cTeHTom [5-7, 13]. Kak nokasanu B
CBOEM cucTeMaTyeckom 063ope Hartman EM et al (2015), umeetca
orpaHMyeHHaa MHPOPMALMA O YACTOTE U UCXOAAX NEPUNPOLLEAYPHbIX
W MO3AHWUX NOC/Ee0NepPaLMOHHbIX OCNOXKHEHWUN Y /UL, NEPEHECLLNX
3HA0BACKYNAPHYIO KoppeKumio KoAo, U nmeetca HeobxoaMmocTb B
NPOBEAEHMMN KPYMHbIX UCCNef0BaHMI KacaTeNbHO HabaoaeHui 3a
onepupoBaHHbIMK MaumeHTamu [7]. Bonee Toro, No AaHHbIM pAAa
aBTOPOB, OTAANEHHble Pe3y/bTaTbl M30NIMPOBAHHOW H6aNNOHHOMN aH-
TMONNACTUKM MepeLerika aopTbl Yy /ML, C HAaTMBHOM KoapKTaumewn
MOKasanu, 4To MOYTM BO BCEX CNyYanx Pa3BMBAETCA PELMAMB, a Npu
MemMbpaHo3HO dopme yKe B bavKaiilem nepuoge Habnogaet-
cA HU3KUI 3 dEKT OT npoBeaéHHON onepaumn [6, 14-16]. B cBasu ¢
3TUM, BONBLUMHCTBO CMELMANUCTOB PEKOMEHAYET 3aBeplleHne 3To-
ro TMMa onepauuy UMNNAHTaUMEN CTEHTOB, TaK Kak METaNIMYECcKUiA
KapKac B BO/IbLUMHCTBE C/ly4aeB He NO3BO/IAET NOBTOPHO PA3BUTLCA
cykeHuto aopTbl [11, 15, 16]. Kak nokasbisatoT Haji Zeinali AM et al
(2017), npu HabnoaeHun B TeyeHune 45,5117 mecsaues 3a 62 B3poc-
NbIMK NaumeHTamm (cpegHuin Bospact 30,7+11 net), nepeHécwMmn
CTEHTMPOBaHME NepeLleiika aopTbl, TONbKO Y 3 (4,8%) U3 HUX OTMme-
Yanacb pekoapKTauus, KoTopas B AByX HabntogeHusax bblia ycnewHo
KOppUrMpoBaHa 3HA0BACKYNAPHBIM METOAOM. B OCTasIbHbIX Cyyanx
3HAYMMBbIX OC/IOXKHEHMI HE OTMEYANOCh, KPOMe 2 NETasIbHbIX UCXO-
[10B, He CBA3aHHbIX C NPoBeAEHHOM onepauyeit [14].

B nocnepHune rogbl npu cteHTUposaHun KoAo pekomeHayetca
NPUMeHEHWE CTEHTOB C BO/MbWMMM AYeliKaMM, TaK KaK OHWM MO3BO-
NAKOT COXPaHWUTb €CTECTBEHHbIN KPOBOTOK MO JIEBOM MOAKAOUYUYHOM
apTepuu [16]. Kpome Toro, pas aBTOPOB PeKOMEHAYeT NpoBeaeHue
NepUoANYECKOrO MOHUTOPUHTA MMNIAHTUPOBAHHbBIX CTEHTOB, TaK KaK
nocne agyx nety 1,6% naumeHTOB OTMEYanach Ux Nosomka [7].

3AKNIOYEHUE

Takum 06pasom, cTeHTUpoBaHWe Npu KoAo y B3poC/biX Nauu-
€HTOB AB/NIAETCA MaNoTPaBMaTUYHbIM, 3OOEKTUBHBIM U JOCTaTOYHO
6€30MacHbIM METOOM JIeYEHHUS, ABNAACH a/IbTEPHATUBON OTKPLITOM
XUPYPr4ecKoin KoppeKLmu.

damage to the intima and media, which cannot be detected ra-
diographically, aortic dissection and aneurysms, and stent graft
migration [5-7]. Furthermore, some authors suggest that despite
the minimally invasive nature of endovascular technologies, their
outcomes are comparable to open surgeries [6, 13].

The frequency of complications during CoA stenting rang-
es from 0.4% to 3.2%, with most being access-related, aortic
wall damage-related, or stent-related complications [5-7, 13].
Hartman EM et al (2015) conducted a systematic review stating
that the available information on the incidence and outcomes of
perioperative and late postoperative complications in patients
who underwent endovascular correction of CoA was limited. The
review suggests that extensive studies are needed to observe the
outcomes of patients undergoing the surgery [7]. Furthermore,
some authors have reported that isolated balloon angioplasty
of the aortic isthmus in patients with native CoA may result in a
relapse in almost all cases. Additionally, for patients with mem-
branous coarctation, the efficacy of the operation is observed to
be low in the immediate postoperative period [6, 14-16]. In most
cases, experts recommend using stents to complete this opera-
tion as they prevent the narrowing of the aorta from happening
again due to the stent metallic frame. According to a study by Haji
Zeinali AM et al (2017), only 4.8% of the 62 adult patients (aver-
age age 30.7%11 years) who underwent aortic isthmus stenting
had recoarctation during the 45.5£17 months follow-up period.
Out of the three cases of recoarctation, two were successfully
corrected by the endovascular method. In two cases, unrelated
deaths occurred; otherwise, no complications were noted [14].

In recent years, it has been recommended to use large
cell-type stents for CoA stenting to preserve natural blood flow
through the left subclavian artery [16]. In addition, some authors
recommend regular monitoring of implanted stents, as 1.6% of
patients experienced stent failure after two years [7].

CONCLUSION

Stenting is a low-trauma and effective alternative to open
surgical correction for CoA in adults.
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